Low density lipoprotein receptor regulation. Kinetic models.
The macromolecular species distribution in a receptor-mediated endocytotic pathway was computer simulated based on kinetic data reported in the literature. In the proposed model, the rapidity with which the recycled receptor is shuttled to the cell surface is indicated by the magnitude of k-3, the shuttling constant. The magnitude of k-3 will vary with the experimental conditions, but when this value is large, the internalized receptor is shuttled back to the cell surface with a traverse time of 14 min. Under steady-state conditions, after the cells have been incubated in the presence of LDL for 5 h (M.S. Brown and J.L. Goldstein, Cell 9 (1976) 663), the time required for a receptor to traverse the entire endocytotic pathway is 52 min. Our simulation suggests that normal LDL binding in such a short-term experiment may be independent of receptor synthesis. Thus, the degradation of LDL and resultant build-up of cholesterol would have no apparent inhibitory effect on the down-regulation of receptor synthesis.